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IC - F27B7/38 
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AB - SU1737241 The cooler has coaxial cylindrical body (1) and cowling (4), 
which are surrounded by an housing (2). The cowling is perforated and 
is formed by circular elements with corrugations situated in the gaps 
between the cowling and the body. Each pair of currugations forms an 
air channel (8). The air channels have variable passage cross-section 
area. 

- The free-flowing material at 1350 deg.C flows from the rotating 
furnace to the cooler. Due to the cooler rotation and slight slope 
angle, the material moves in the cooler and heats its surface. The 
cooling air passes through the channel (3). Part of the main cooling 
air, passing through the gap between the housing (2) and the cowling 
(4), continuously flows to the channels (8) through perforated inlet 
openings (5), with air collectors (9), in separate jets which 
turbulise the boundary layer, thus ensuring effective heat exchange. 

- USE/ADVANTAGE - For cooling of free flowing material and recovery of 
heat from the walls of e.g. drum and planetary coolers in the cement 
and chemical industries. Operation reliability and heat transfer 
efficiency are increased. Bul.20/30.5.92 

- (Dwg.1/3) 

IW - FREE FLOW MATERIAL COOLING RECOVER HEAT PERFORATION COWLING FORMING 
CIRCULAR ELEMENT CORRUGATED SITUATE GAP COWLING BODY 

IKW - FREE FLOW MATERIAL COOLING RECOVER HEAT PERFORATION COWLING FORMING 
CIRCULAR ELEMENT CORRUGATED SITUATE GAP COWLING BODY 

INW - OCHINNIKOV E E; TYURIN A I; VOLKOV V A 

NC -001 

OPD- 1989-12-20 

ORD - 1992-05-30 

PAW - (TEKH-R) TEKHENERGOKHIMPROM SCI PRODN ASSOC 

Tl - Free-flowing material cooler for recovery of heat - has perforated 

cowling formed by circular elements with corrugations situated in gap 

between cowling and body 
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(54) LOOSE MATERIAL REFRIGERATOR 

(57) 

Hcnonb30BaHne: B.ycrpo&cTBax ppn 
peKynepai^Mn Tenna deH, b Macmoc™, 
6apa6aHHbix h nnaHeiapHbix oxnannreneft h 

M0>K8T 6blTb ncnonb30BaHO B MeMeHTHO^ H 

xHMUMecKoii OTpacnflx npoMbimneHHOCTn, b 

^aCTHOCTM B npOH3BOflCTBe 

TpnKajibun^4>oc4)aTa b o6>KnroBbix 
Bpatna»oLnnxcfl ne^ax. Cyu^HOCTb waoGpeTeHMfl: 

XOJlOflUnbHMK COflep)KMT COOCHO 

ycTaHOBneHHbie Kopnyc 1 h OKpy>KaK)iHMM era 
K0>Kyx 2. Kopnyc 1 h K0*yx 2 o6pa3yioT 
KO-nbi^eBOM KaHan 3, npeAHa3HaMeHHbiCi Ana 
npoxc-Aa B03Ayxa. B KonbLieBOM KaHane 3 
KoaKcua/ibHO paawiemeHa ooeMaftKa 4, 
3aKpenneHHafl Ha Kopnyce 1. Hobwm b 
xonoAnnbHMKe nsmeTcn to, mto ooenaPiKa 4 
Bbfno/iHeHa nepcf)opnpoBanHoia m oopasoaaHa 
no AnuHe Konbi^eBbiMn aneMemraMH. KaoKflbifi 
KortbL^eBo^ 3/ieMeHT cna6>KeH pa3MemeHHbiMH 
Mewny o6eMaflKofl 4 m KopnycoM 1 rocfepaMH. 
napa rocpp o6pa3yeT KaHanw 8, 

npeAwa3HaMeHHbie Ana npoxofla BoaAyxa, c 
nepeMeHHOM nnomaAbio npoxoAHoro ceseHUfl. 

3 MJl. 
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Mao6peTeHne othocmtch k. 
ycTpo^CTBaM An« pexynepauMM Ten/ia cTeH, b 
MacTHOCTM, 6apa6aHHbix m nnaHeTapHbix 

XOJIOAWlbHHKOB U MO>KeT 6bJTb MCnOJ1b30BaHO B 

i^eMCHTHofl n xnMUMecKOM OTpacnax 

npOMblUJJieHHOCTH, B M3CTHOCTM B RpOH3BOACTBe 

TpuKaxibi^ntictxDc- (paia b o6KnroBbix 
BpamawmMXca nenax. 

HaBecTeH 6apa6aHHbift xonoAHJibHUK 
Ann cbinynero MaTepnama, coAepwaiuMfi 
Kopnyc, Ha ropaneM ynacTKe m CHapywM 
KOToporo ko- aKcwajibHo pacnonoxeH 
TennoynoBHTenb, BbinoriHeHHbiM b sua© 
MeTa^/inMecKoCi pyGaujKn. Mepe3 3a30p we>KAy 
KopnycoM m TennoynoBM- TeneM nponycKafOT 
B03Ayx, HanpaBrmeMbifl 3aTeM b nenb. 

HeAocraTKaMM M3BecTHOM 

KOHCTpyKL^HH ABJlfllOTCfl Ma/iafl 3Cf)Ct>eKTMBHOCTb 

peKynepai^nn TeanoTbi BcneACTBMe BbicoKoro 
ypoBH« TennoBbix noTepb b oKpywaiomyio cpeAy 
nepes deHKy Kopnyca xonoAM/ibHMKa, He 
3aKpbiTyK) MeTannnHecKoft pyoawKoft, a TaK)Ke 
HH3Kas GKcruiyaTaunoHHafl HaAewHocrb 
xonoAn/ibHMKa BCJieACTBMe M3Hoca Kopnyca, 
Bbi3BaHHoro neperpeBOM MeTanna. 

Han5onee Ojimsok k npeAnaraeMOWiy 
xonoAnnbHMK Ana Cbinynero Maiepnana, 
coAepxramMfi KoaKCManbHo 
ycTaHOBneHHbie nmmppmecmft Kopnyc h 
3aKpen/ieHHyK> Ha HeM o6eHafiKy m 
oxBaTbiBajou^nK wx Koacyx, npkMew o6e^aMKa 
BbinonHeHa cnnowHOM \a o6pa3yeT c KopnycoM 
KaHcin c nocTOHHHoti nnounaAbK) npoxoAHoro 
ceneHMH. 

HeAOcraTKOM u3BecTH0M 

KOHCTpyKlJMM flBHfleTCfl HeBWCOKafl 

3KcnnyaTaL\noHHaw HaAewHocrb Han6onee 
TennoHanpHxeHHoro ro- pRMero ynacrra 
Kopnyca oxnaAMTena BcneACTBue ero 
neperpeBa, oco6eHHO npn cpopcupOBaHHOM 
pexuMe oKcnnyaTai^MM nenvi. TepMMHecKne 
necpopMaum, ksk cneACTBue neperpeBa, 
«B^flK)Tcn npuMMHOti noBbiiueHHoro M3Hoca 
Kopnyca xo/iOAMJibHMKa. HeAocTaTKOM ashhom 

KOHCTpyKLIMM TaiOKe HBJlfleTCfl Hepa3BMTbltf 

Termoo6MeH MewAy B03AyxoM n noBepxHocTbK) 
Kopnyca b KO/ibueBOM mnane Me)KAy ooeHafiKotf 
m KopnycoM, HTO 

o6ycnoannBaeT h eAocraTOM Hy k> 
304)eKTMBHocTb peKynepauMM TennoTw cieHKM 
Kopnyca. 

I4enb n3o6peTeHMfl- - noBbiiueHHe 
GKcnnyaTaLjHOHHOM HaAexHoc™ xonoAM/ibHMKa 
m MHTeHcuc^MKai^Mfl TenjioooweHa. 

Ha cjwr. 1 M3o6pa>KeH BpamaKUHMMCH 
xoBOAnnbHMK, npoAO/ibHbi^ pa3pea; Ha <J>nr. 
2 - ceneHne A-A na cpur. 1; Ha cfjur. 3 - 
pa3BepTKa KOJibijesoro 3/ieMeHTa o6eHaMKM. 

XonOAHilbHMK COAep>KHT KOaKCMa/lbHO 

ycTaHOBneHHwe 6apa6aHHbjfi Kopnyc 1 m 
OKpyxaKJi^nM ero KO)Kyx 2, o6pa3yiomMe 
Me>KAy cooofi KonbL^eBO^ Kanan 3, 
npeAHasHaneHHbi^ Ana npoxoAa B03flyxa. B 
KonbL^eBOM KaHa/ie 3 KoaKCua/ibHO Kopnycy 1 
ycTaHOBneHa m wecTKO 3aKpenrieHa Ha 
nocneAHeM nocpeACTBOM onejopoAyroBofl 

CBapKM B MeCTaX COnpHKOCHOBeHMfl \a c 

aasopoM k KO>Kyxy 2 

nepcJxjpupoBaHHaa o6ena^Ka 4 c 

nep4>opnpoBaHHbiMM 

BfiyCKHblMH OKH3MM 5 H 

nepCjDOpaL4HOHHblMM BbinyCKHblMH OTBepCTMflMH 

6. 

OoeMatiKa 4 no AHMHe o6pa30BaHa 
KonbL\eBbiMn 3/ieMeHTaMn c pa3MeuneHHbiMki b 
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3aaopax Me>KAy o6eMaMKOH 4 m KopnycoM 1 

0 ro4)paMM 7. Ka>KAafl napa roijjp 7 o6pasyeT 

KaHajibi 8, npeAHa3Ha^eHHbie aha 
npoxoAa B03Ayxa, c nepeMeHHow ruiomaAbio 
npoxoAHoro ceneHMn. nepcfxjpaunoHHbie 
BnycKHbie OKHa 5 BbinonHeHbi Ha ynacTKax 
o6eMafiKM 4, 

5 cooTBeTCTByjomux HanajibHUM ynacTKaM 
tcaHanoB 8, h cna6)KeHb! B03Ayxo3a6opHUKaMti 9. 

nep4>opaunoHHbie BbinycKHbie 
OTBepcTMJi 6 Bbino/iHeHbi Ha ynacTKax oGeMaiiKH 
4, cooTBeTCTBytoimix ynacTKaM KaHanoB 8 c 
cyweHneiwi 

0 npoxoAHoro ceMeHMfl. 

yro/i pacujupeHUfl n yron cy^eHna 
npoxoAHoro ceweHUR KaHanoB 8 3aAaioT paBHbiw 

a G 1 20-30°. BejikNMHa 3a3opa 
KaHana 8 Me)KAy KopnycoM 1 m o6e^aiiKOM 4 

AOJDKH3 

5 6biTb paBHa mm, npuneM ee OTHOiueHne k 
BennMUHe 3asopa we>KAy o6enatiKOM 
4 n KO)KyxoM 2 He aojdkho npeBbiiuaTb 0,25. 
Bbi6paHHbie SHaneHun yKaaaHHbix 
napaMeTpoB abjihiotcji onTMManbHbiMn An« 

HHTeHCM(J)MKaO L^HH KOHBeKTMBHOrO 

TennonepeHoca b KaHanax 8 n He 3aBHCHT ot 
ra6apnTHbix pa3MepOB Kopnyca 1 

XOJlOAH^bHUKa. 

Xo^oAM/ibHMK paooTaeT cneAyHDiMMM 
o6pa30M, 

5PacKa/ieHHbiM ao 1350°C cbinyHM« 
MaTepuan M3 BpaiAaioiAeKcfl neMH 
nodynaeT bo BHyTpeHHioio nonocTb 
xonoAWibHHKa m ABH)KeTCfl BAonb Hero. 
BcneACTBue BpameHna m He6onbuuoro yicnoHa 
xonoAUflbHMKa MaTepuan 

0 nepecbinaeTCfl no BHyTpeHHeti 
noBepxHocTn Kopnyca 1, OAHOBpeMeHHo 
neperpeBaa nocneAHM^, Oxjia)KAaK)Li^MPi B03Ayx 
nepeA TeM KaK nocTynnTb bo BHyTpeH h \ok> 
nonocTb xonoAniibHMKa npoxoAMT nepe3 
Konbt;eBO& Kanan 

5 3 . (IpH 3TOM MaCTb OCHOBHOrO 

ox/ia>KAaK)iMero B03Ayxa, npoxoAfliMero nepe3 
3a3op Me>KAy Ko^cyxoM 2 m oOenaKKoft 4, 
nenpepbiBHO nociynaeT b KaHanw 8 wepe3 
nepcf)opaL^noHHbte BnycKHbie OKHa 5 c 
B03Ayxo3a6opHMKaMM 9 

0 OTAeJlbHblMM CTpyfiHblMH nOTOK3MM, 

Typ6ynn- 3MpyK)i4HMM npMCTeHHbiii 
norpaHMHHbitf cjiom, mto o6ecneHMBaeT 

MHTeHCMBHOe CMblBaHUe XOJIOAHbtM B03AyXOM 

CTeH km Kopnyca 1 m sa cseT HHTeHCMC^MKai^MM 
KOHBeKTMBHoro TennoS nepenoca b npMCTeHHOM 
norpaHMMHOM cnoe noHMweHMe TeMnepaTypw 
era HarpeBa. 

B KaHanax 8 aosAyx HarpeBaeTCH m 
3aTeM cTpy^Ho BbiTeKaeT b ochobho^ noTOK, 
CMeujMBancb c hum, Mepe3 BbinycKHwe 
nep<t)opauMOHHbie OTBepcTMa G sa cneT 

B03HMKaK)LL^erO 

nepenaAa AaBJieHMJ? Me)KAy HarpeTbiM 
B03AyxoM b KaHane 8 m XOnOAHblM B03AyXOM 
ocHOBHoro noTOKa, a Taiwe sa cneT 
BbiTecHeHMP HarpeToro B03Ayxa ms KaHana 8 
BHOBb nocTynawiUMM xonoAHbiM BosAyxoM, 
neMy cnoco6cTByeT KOHcf)Mrypai^M5i KaHanoB 8, 
o6pa30BaHHbix KopnycoM 1 h ro0paMki 7. 

Kopnyc 1, KpoMe mhtchcmbho^ 
0TA3MM Tenna KOHBeKi^neti CTpyMHO 
HaTeKaiou^eMy xonoAHOMy B03Ayxy, 
AonoriHMTenbHo oTAaeT Tenno MsnyneHMeM Ha 
o6e^aMKy, KOTopoe 3aTeM BOcnpMHMMaeTc« 

OCHOBHbIM OXJiaJKAaiOmMM B03AyXOM, HTO T3K)Ke 

cnocoocTByeT MHTeHCMCpMKai^MH Tennoo6MeHa, 
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noHwweHUK) TewinepaTypbi HarpeBa Kopnyca h, 
cneAOBaTe/ibHO, yBejiMHeHHio ero 
TennoycroMMMBOCTM. 

ripMMeHeHKe nepcfcopMpoBaHHOw 
o6eMa«KM 4 AaHHoii KOHCTpyKUMM no3BonfleT 

HHT8HCM(j3M14HpOBBTb TenflOoCMeH 

Me>KAy oxna)KAa>OLi^MM BoaflyxoM m KopnycoM .1 
xoJioAnnbHUKa, mto, b cbok) cNepeAb, 

n03BOJlfleT nOBblCMTb OCjXfceKTHBHOCTb 

peKynepai^wn, M36ewaTb neperpeBa Kopnyca 1 
m b peay^bTaTe noBbicmb 3Kcn/iyaTaijnoHHy>o 
HaAeKHocrb xonoAWibHUKa. 

BbinonHeHMe o6eMatfKH 4 M3 
KOJibL^erujx ajiewieHTOB ycTpaHeT BHyTpeHHue 
TeMnepaTypHbie HanpJOKeHkm b o6eflHafiKe 4 
npw pacujupeHUM Kopnyca 1 . 

KpOMe Toro, xapaicrep B3awviHoro pacno 

noKeHun Kopnyca 1, o6ena^KH 4 n 
KO>Kyxa 2 oOecneMMBaeT HHTeHcnc|)HKai^nK) 
TeanooOivieHa 6e3 cymecTBeHHoro nosbiujeHUH 
aspoAHHaMUHecKoro conpoTMBneHna 
B03AyuJHoro 

Tpaiaa KonbLjeBoro KaHana 3. 

Oopwyna n3o6peTeHHH XonoAHJibHMK Ann 
Cbinynero MaTepnana, cx>A©P>KaunnCi 
KoaKCuartbHO ycraHOB/ieHHbie 

i^nnwHApHMecKMfi Kopnyc m 

33KpenneHHyK) Ha Hew o6eMafiKy m 
oxBaTbiBaiomufl hx KO)Kyx, OTXikNaK>muficfl Teiwi, 
mto, c i^enbK) noBbJiueHM« SKcnnyaTai^noHHOM 

H3A6)KHOCTH XOHOAM/lbHUKa \A MHTeHCWC|MKai^W 

Tennoo6MeHa, o6eMatiKa BbinonHeHa 
nep4)opnpoBaHHofl n o6pa30BaHa H3 KO/ibLjeBbJX 


3JieMeHTOB c pasMeu^eHHbiM^i b 3a3ope wiewfly 
o6eMaPiKO^ u Kopnycoiu roc^paMn, Ka>KAafl napa 
KOTOpbix o6pa3yeT xaHaribi Ana B03Ayxa c 
nepeMeHHOM 

nnoi^aAbK) npoxoAHoro ceMeHHn. 
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nependAd Aa8/ieHM» Me*Ay HdrpeTUM bo3ay- 

XOM B KdHB/te 8 M XO/10AHUM B03£yXOM OCHOB- 

Horo noroxa, a ratxe 3a cmr BUTecHeHM* 
HarpeToro soaAyxa H3 xanana B BHOBb nocTyna- 
to uiHM xojioahwm BoaAyxoM, MeMy cnoco6cTBy- 5 
eT KOK<J>MfypauH» Kanafloa 8. o6pa30B3HHux 
KbpnycoM 1 m roQpahn* 7. 

Kopnyc 1. Kpone mhtohcmbhom ota3<<m 
lenna xpHBexuMeR CTpyftHo HaieicaiomeMy xo- 
/JOAHOMy B03Ayxy. AOnonHMTe/ibHO ota3ct 10 
renyio ws/iyneHMeM Ha odenaftKy. xoTopoe 3a- 

TeM BOCnpMHHMaeTCn OCHOBHUM OX/13*AB»0- 
IAMM B03AyX0M. MTO T3KWe CnOC06CTBy6T 
HHTeHCW0MKaUMM TennooOMeHa, nOHMJKeHMIO 
TeMnepaTypw Harpesa nopnyca m. c/ieAOsa- 15 
Te/ibHO. yee/iMveHMH) ero Ten/>oycTo&HWBOCTM. 
(1pMMeHeHv«e nep<J>opMpoaaHHoft o6e- 

M3HKM 4 A3HH0M KOHCTpyKUHM n03B0/l»eT MM- 

TeHCM<J>nuMpoBa7b Tennoo6Men Mex^y 
ox/iaMAdK>iUMM B03AyxoM m icopnycoM .1 xono- 20 
AM/ibHMKa. mto, b cbok> oMepeAb, iio3Bon«eT 
noDucnTb 34>4>eKTWBHOcn> pexynepauMM, M3- 
6ejK3Tb neperpeBa Kopnyca 1 vt e pe3ynbT3Te 

nOBblCMTb 3KCn/jyaTaUM0HHyK) HaAOKHOCTb 

xo/»OAM/ibHMita. 25 


BbtnonHeHiie o6eMartKM 4 M3 Ko/ibitoewx 
3/ieMeMToB ycTpaHeT b h y Tpe h h mc reMnepn- 
TypHue HanpflKeMHfl a o6eiwaa*e 4 npM pac- 
mnpeHMM icopnyca 1. 

KpoMe Toro. xapaxtdp B33MMHoro pacno- 
noxteMMfl xopnyca 1, o6cm8mkm A w icoxcyxa 2 
o6ecne^MBaer MHreHcu^HKauMK) TennooCMe- 
wa 6ea cy mecT b en ho r o noBbUueHM* aapoAM- 
HBMMMecKoro conpoTMBiieHMR B03AytuHoro 
TpaxTa KO/ibueBoro Kanana 3. 

Oopnyna Mso&peTe.HitR 
XonoAM/ibHMK a«» Cbinynero MarepMana, 
coAep)KauiMM KoaxcuanbHO ycTaHoeaeHHue 
UnnnHApMHeCKHH Kopnyc m 3atcpen/ieHHyio 

H3 H6M 06eM3MKy M OX BdTbt B3 tO LUWfl MX KO*yX. 

OTflMHaiouiMftcfl TeM, hto, c ue/ibio 
noBuiueHMn SKcnnyaTatiMOHHOR HaAexnocTw 
xo/iOAMabHwxa m MHTeHCM^MKaijMH Terwoo6- 
MeHa. o6eHaftK3 Bbino/iHeHa nep<>opnpoB3H- 

MOM M o6p330BaH3 M3 KO/lbqeBWX 3/ie.MeHtOB c 

pa3MemeHHWMM B 333ope MexAy o6eMawKOH m 
KOpnycoM ro<t>paMw t xaxcAaa napa kotopux 06- 
psayeT xaHa/iw An* B03AYxa c nepeMeHHOfl 
nnouxajxbto npoxoAHoro ceMeHwu. 
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nepenaAa A^B/ieMMa Mex<Ay HarpeiwM bo3ay- 

XOM B KdHdAg 8 M XO/IOAHWM 803/iyXOM OCHOB- 

HOro noTOKd. a Taxxce 33 cw BbnecHeHnw 
HarpeToro soaAyxa W3 xaHana 8 bhobb nocTyna- 
iouimm xoyiQAHww BoaAyxoM. MeMy cnocoGcTBy- 5 
eT xoH<t>wrypauH» icana/ioB 8. o6pa30B3HHbix 
KopnycoM 1 vi ro<t)p3MM 7. 

Kopnyc 1. Kpowe mhtghcmbhom otabmm 
Tenna KpHBeicuMefi CTpyAxo H8TeK3K>meMy xo- 

71 OA HO My B03Ayxy. AOnO/tHMTBilbHO orAaeT 10 

Tenyio M3nyMeHMCM na oCessaicy. KOTOpoe 3a- 
tcm aocnpMHMMaeTCfi oc hob hum ox/iaxcAato- 
tuMM B03AYXOM, mto T3K*e cnoco6cToyeT 
MHfeHcw<|>MKauMM TennoooMeMa. noHwxceHWK) 
TeMncpaTypw MarpeBa Kopnyca m. c/i6aob8- 15 
Te/ibHO, yee/iMMeHMK) ero Ten/>oycTovfaw boctm. 
npHMeneHne nep4>opMpOB3HHo« o6e- 

N3rt*CM4 A3HHOV1 KOHCTpyKUHM n03BOnflCT MH- 

TeHCM(t>Mi4iip0B3Tb Ten/too&MeH Me* Ay 
oxiid)KAaK>mitM B03AyxoM m KopnycoM 1 xono- 20 

AM/lbHMKa. MTO, B CBOK5 OMepeAb, nO3B0/lfleT 

noBwcMTb 3<H>eKTMQH0CTb pexynepanwM, M3- 
6excaTb neperpeaa Kopnyca 1 m b pe3ynbT3Te 

ROBblCMTb 3KCn/»yaTaUM0HHyt0 HaAOKHOCTb 
XO/»OAM/1bHMIta. 25 


BunoflHeHMe o6eMafl*i4 A m KO/ibueaux' 
3/iGMeHtoB ycTpaH«T BMyTpeHHue rewnepn- 
TypNwe KanpaxceHHB b oGeAwartxe 4 npM pac- 
tuHpeHMM Kopnyca 1. 

KpoMe Toro, xapaxrep B3anMKord pacno 
flOJxeHMB xopnyca 1, ooeMa&KM A m icoxcyxa 2 
o6ecnewBaer nHTeHcn<t>MicaiuiK> Tennoo6Me- 
Ha 6e3 cyiuecTB8HHoro noBwiueHMji aapoAw- 

HflMHMCCKOrO COnpOTMB/lBKMR B03AyUlHOrO 

xpaxTa Ko/ibuefioro xana/ia 3. 

OopMyna h3o6pctchhr 
Xo/iOA"AbHMK cwnysero Marepna/ia. 
coAepxcaiAMft KoaxcMa/ibHo ycraHOB/ieHHue 
UM^MHAPMiecicMfl Kopnyc h 33«perui8NHyK> 
Ha H8M o6enaftKy m oxBaTbtBaiomMa mx xox<yx. 
o t n m h a k> ui m A c n tcm, mto. c ueflbio 

nOBbllUeHMd 3KCn/iyaTaUM0HHOM H3A6XCH0CTH 

xo/iOA^nbHMKa m wHTeHCM(f)MKaMV4n Ten/ioo&- 
MeHa, o6eMat*ica swno/iHeHa ncp<t>opnpOB3H- 

HO« M 06p330B3Ha M3 KO/tbqeBblX 3/16.MGHTOB C 

paaMeuieHHbiMM b 3a3ope MexcAy o6eMa&KO& m 
KopnycoM rcxt>paMM. Kdxjxsa rtapa kotopuxo6- 
pa3yeT KaHanbi nn% B03Ayxa c nepeMeHHOfl 
nytoiuaAbK) npoxoAHoro ceMeHun. 
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